I think there are some overriding problems that are raised by "big" epidemiology, and I will briefly take them up one at a time, although they are often in reality tied together.
The Motivation for Big/Very Big Epidemiology
Study size always reflects issues of statistical power related to the frequency of exposures and outcomes and effect sizes, and it thus comes as no surprise that many of the calls for B/VBE are driven by power issues. There can be no disputing the fact that the dominant current motivation for most of the current proposals for B/VBE studies in the United States (perhaps excluding the National Children's Study) and internationally is a desire to build on the advances associated with the completion of the Human Genome Project and the HapMap Project. A careful study of the design issues commissioned by the National Human Genome Research Institute and other Institutes at the National Institutes of Health concluded that a study of 200,000 to 1,000,000 participants followed over 5 years would be required to detect modest genetic main effects for common diseases and some G X G and G X E interactions. Other estimates, for example, those reported by Paul Burton and Anna Hansell at a recent IN-SERM meeting, indicate that in the case of the BIOBANK sample of 500,000 million Britons, age 40 to 69 years, with analyses of binary disease outcomes, binary genotypes, and a binary environmental exposure, it will take as long as 40 years to accumulate the numbers of cases for diseases such as breast cancer necessary to provide reliable effect estimates of gene-environment interaction under reasonable assumptions. It would appear that there is considerable uncertainty in many of these calculations. This is not an unusual state of affairs for power calculations, but it is one that is disquieting given the resources involved.
Limitations on What Can Be Studied Over Short Periods
Even more important is the fact that even if B/VBE studies conducted over short periods of time accrue enough outcome events, the short periods of follow-up mean that it will be only a brief portion of the disease process that is being studied. In the case of chronic degenerative diseases that take decades to evolve, what happens pathobiologically during these late stages before frank events or diagnosis is only a small part of the disease process and is potentially less important in informing preventive efforts than what happens earlier.
Although not for a moment diminishing the technical advances and intrinsic value of the new "-omics" (genomics, proteomics, phenomics, and so on), I believe an impartial observer would have to conclude that the great promissory note for their impact on population health is currently largely unfulfilled. Furthermore, they may contribute little to our understanding of major public health issues such as the obesity epidemic or the continuing existence of, and some cases increases in, important socioeconomic and racial/ethnic disparities in health.
Increased Potential for Lowest-Common-Denominator Science
Many of us have participated in the design of studies by committee. Regrettably, the final decisions are often based on the opinions of whoever hangs in through the arduous and often lengthy committee process or by those with the loudest voice or greatest authority; or, if the process goes on long enough, decisions often represent a consensus based on what can be agreed on by most of those at the table. In the case of B/VBE studies with enormous expenditure of resources, consensus is important but may end up reflecting the lowest common denominator of agreement. Thus, the creativity, exploration, and risk-taking that are more possible in smaller studies may be lost.
Trying to Study Too Much May Mean You Learn Too Little
Because of the need to justify B/VBE studies and because of the coalition-building necessary to generate the political and scientific support necessary for their funding, these studies often become extraordinarily complex with measurements proposed in many, many domains. It is fitting that studies that involve the commitment of exceptional resources represent a broad array of interests. Indeed, the National Children's Study web site (http://nationalchildrensstudy. gov/index.cfm) lists over 2400 people (by my count) that have been involved in the planning of that study (the fate of which is now uncertain). Many of these contributors are experts in their fields and, based on their knowledge and experience, they have strong opinions about what should be measured. However, resource and logistic issues invariably mean that not all of these measures can be obtained or that shortcuts need to be taken in their measurement. This means that the composition of the panels that become the arbiters of the final measurement decisions become extremely important, and one wonders how to assure the best decision-making in the face of disciplinary and political pressures as well as pressures from funding agencies and special interests. As an aside, from the perspective of a social epidemiologist, I have seen many rich opportunities for the measurement of behavioral, social, psychosocial, and socioeconomic information lost in large national studies either through the eventual elimination of such measures from studies or through their modification in ways that removes considerable information. The bottom line is that smaller and less costly studies often have the opportunity to collect more comprehensive, more precisely measured, and more state-of-the-art information, whether it be social, biologic, or environmental.
Significant Hidden Costs
It comes as no surprise that recruiting, following, and retaining the participants in B/VBE studies is difficult and expensive. These are technical issues that may be solved with resources, commitment, and ingenuity. However, are there other costs? At a time in which the National Institutes of Health budget has decreased in real terms, funding percentiles are approaching single digits at some Institutes of the National Institutes of Health, funded investigators are having grants reduced in dollar amounts, and the average age of the receipt of a first R01 is around 40 years of age, it seems unlikely that funding of B/VBE studies will not worsen the situation. With the growth of the national debt to an unprecedented level, cutbacks in many domestic programs, and the cost of the war in Iraq well over $300 billion (more than 10 times the annual National Institutes of Health budget)-and projected by the Nobel Prize-winning economist Joseph Stiglitz to go into the trillions of dollars-it seems disingenuous to think the billions of dollars projected for some B/VBE studies are likely to be appropriated, or if appropriated, that they will not result in a reduction in the funding of smaller, more focused, investigator-initiated research. These are the financial costs, but there are other potential costs as well related to "putting all the eggs in one basket." The cornerstone of a successful national research enterprise is the ability to promote a research portfolio with diversity of interests, approaches, opportunities, and opinions. The issue of whether or not B/VBE studies reduce this diversity must be addressed.
I am not a Luddite, against the application of new technology, knowledge, or approaches in our attempts to understand the causes of the distribution of disease in populations and the application of that knowledge to improve health. However, based on the arguments presented here, and others that there is not space to elaborate, I have increasingly come to believe that considerable caution must be exercised in pursuing B/VBE studies. We may decide, like Josh in Big, that being small is just fine.
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